a2 United States Patent

US011338859B2

ao) Patent No.: US 11,338,859 B2

Wires 45) Date of Patent: May 24, 2022
(54) LAND VEHICLES INCORPORATING (56) References Cited
REMOVABLE POWERTRAIN UNITS,
POWERTRAIN UNITS, AND METHODS U.S. PATENT DOCUMENTS
THEREFOR
1,251,749 A * /1918 Cilley .....ccccevn. B60K 17/046
— 180/65.6
(71)  Applicant: z’[";ér)khorse Group Inc., Loveland, OH 1728889 A *  9/1929 Kemble v B6OG 3703
180/24.07
(72) Inventor: Donald L. Wires, Loveland, OH (US) (Continued)
(73) Assignee: Workhorse Group Inc., Loveland, OH FOREIGN PATENT DOCUMENTS
(US) CN 103359174 A 10/2013
(*) Notice: Subject to any disclaimer, the term of this EP 1538072 Al . 6/2005
patent is extended or adjusted under 35 (Continued)
U.S.C. 154(b) by 0 days.
OTHER PUBLICATIONS
(21) Appl. No.: 17/142,814
International Search Report; International Searching Authority;
(22) Filed: Jan. 6, 2021 International Patent Application No. PCT/US2021/012327; dated
Mar. 9, 2021; 2 pages.
(65) Prior Publication Data (Continued)
US 2021/0206251 Al Jul. 8, 2021
Related U.S. Application Data Primary Examiner — Frank B Vanaman
o o (74) Attorney, Agent, or Firm — Taft Stettinius &
(60) Provisional application No. 62/957,577, filed on Jan. Hollister LLP
6, 2020.
(51) Int. CL (57) ABSTRACT
B62D 23/00 (2006.01) Land vehicles, powertrain units for land vehicles, and meth-
B29C 70/28 (2006.01) ods of using land vehicles are disclosed. In certain embodi-
Continue ments, the land vehicles are provided as delivery vehicles
inued he land vehicl provided as delivery vehicl
(52) US. CL and/or utility vehicles. A land vehicle includes a frame
CPC .............. B62D 23/00 (2013.01); B29C 69/02 structure having a front cage that defines an operator cabin
(2013.01); B29C 70/28 (2013.01); B60K 1/02 and a rear floor positioned rearward of the front cage. The
(2013.01); frame structure supports a plurality of wheels to permit
(Continued) movement of the vehicle relative to an underlying surface in
(58) Field of Classification Search use of the land vehicle. An underside of the frame structure

CPC

B60K 7/0007; B60K 2007/0046; B6OK
2007/0092; B62D 25/20; B62D 23/00;

B62D 29/04; B62D 65/10
See application file for complete search history.

is disposed in confronting relation with the underlying
surface.

20 Claims, 10 Drawing Sheets




